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INTRODUCTION

Soil carbon is a function of multiple interrelated factors including climate- hydrology and temperature; land cover/biomass; lad use
management; organisms; soils; parent material; topography; and natural and anthropogenic stressors. Carbon sequestration ref®
the provision of longterm storage of carbon in the terrestrial biosphere, underground, or in the oceans so that the buildup of
anthropogenic CGO, concentration in the atmosphere will reduce or slowPotential carbon sequestratiois defined by factors which set
the physicachemical maximum limit to storage (e.g. mineralogy, depth). Thattainable carbon sequestratias set by factors that limit
the input of carbon to the soil system (e.g. climate, vegetation, land use). Tdwtual carbon storages modified by factors that reduce

OBJECTIVES

on land use shifts/management.

carbon storage (e.g. drainage, tillage) and depend on environmental landscape factors that form soil carbon.

Our objectives were to: (1) derive aractual (2003) soil carbon

Inventory for a large watershed in north-east Florida, the Santa Fe
River Watershed, covering different ecosystem types, (2) assess trends
In soil carbon storage along soiland use trajectories (199582003), and
(3) generate scenarios to addresdtainable carbon sequestratidmased

LOCATION SKETCH

Santa Fe River Watershed

LAND USE

N
10 20

. 1995 land use data obtained from the Suwannee River Water Management District.
Santa Fe River Watershed

2003 land use data obtained from the Florida Fish and Wildlife Conservation Commission.
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Percent area occupied by
1995 land uses.

SOIL ORDER

Soil data obtained from Soil Data Mart (Natural Resource Conservation Service).

Percent area occupied by
2003 land uses.

2003
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Percent area
occupied by soil
orders.

METHOD (OBJECTIVE 1)

We used 554 soil samples collected at 4 different depths30, 3660, 663120 and 120180
cm) within the Santa Fe River Watershed (SFRW) [size: 3,591 kih Soil sampling
locations were selected based on a stratified random sampling design representing-tmid
use trajectories. Soil samples were analyzed for total soil organic carbon (TOC) by

combustion using a ThermeFinnigan Flash EA1112 elemental analyzer. The rate at which
each combination occurs within the watershed was tabulated by calculating the area of the

30 meter pixels and the number of pixels within the SFRW for each sdénd use
combination. Bulk density data for different solil types in the SFRW were derived from the
Florida Soil Characterization Dataset (SWS/UF) using a profile reconstruction technique.
Bulk densities and TOC concentrations were multiplied for each layer to derive TOC

storage in kg m?. Soitland use factor combinations were used to delineate TOC means an

standard deviations using the ArcGIS Geographic Information System (GIS).

COMBINATIONS

A = Alfisols, E = Entisols, H = Histosols, | = Inceptisols, S = Spodosols, U = Ultisols, W = Water.
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2003 CARBON MAPPING AND CHARTING

A TOC units of measure are metric tons in charts.

Percentages relative to total calculated carbon in the Santa Fe River Watershed
(combinations with unknown values are not included in total)

Ocm zx30cm DEPTH

Based on 141 Samples

Santa Fe River Watershed

A = Alfisols, E = Entisols, | = Inceptisols, S = Spodosols, U = Ultisols,

TOC units of measure are kilograms per square _ _
NA = data not available from field measurements.

meter in maps.

Legend for individual depths.

RESULTS (OBJECTIVE 1) TN

The actual (2003)total soil organic b
carbon ranged from less than 0.5 to 61 kg P
m-. A total of 16.513, 6.576, 7.498nd
4.549 million metric tons of carbon were
stored in 0-30, 3360, 60120 and 120180
cm depth, respectively. High average
carbon stocks were found orbpodosols
and wetlands.
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30cm x60cm DEPTH

Based on 141 Samples
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Legend for total of all depths.

60cm x120cm DEPTH

Based on 139 Samples

TOTAL ALL DEPTHS (Ocm  +180cm)
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120cm x=180cm DEPTH

Based on 133 Samples
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1995 2003

STANDARD
DEVIATION

Ocm *+30cm DEPTH DiGruttolo, Vasques & Grunwald

DiGruttolo, Vasques & Grunwald

TOC units of measure are kilograms per square
meter.

* Percent area of the watershed covered by standard deviation
classes

DiGruttolo, Vasques & Grunwald

CHANGE IN SOIL CARBON STORAGE
I

Santa Fe River Watershed

METHOD (OBJECTIVE 2)

Based on changes in land use between 1995
and 2003, the solil carbon storage change was
assessed. The amount of increase or decrease
In soil carbon and the location of the change
was determined by calculating the difference

In TOC for each soitland use combination
between 1995 and 2003. The difference was
calculated for each of the 4 depths.

1995 to 2003

Change in TOC from 1995 to 2003.

RESULTS (OBJECTIVE 2)

Based on changes in land use, carbon storage from 1995 to 2003 in the Santa Fe River
Watershed did not show significant shifts. Except for an increase in rangeland (+8.7%)
and a decrease in pinelands-8.0%) land use changes were minor. Differences in the
techniques and classifications used in thE995 and 2003 land use mapping may also
contribute to the observed changes. An observed 1.3% decrease during that time in the
area of wetlands, where a large portion of the soil carbon storage occurs, could have a
large impact on the carbon budget of the watershed if it were to continue.

ATTAINABLE CARBON
SEQUESTRATION

METHODS (OBJECTIVE 3)

Analysis of attainable carbon sequestration was
performed by exploring all possible conversions of
land use with an emphasis on potential gains and
availability of land. A ranking system was
developed by multiplying the difference in TOC for
each soiland use combination by the area of each
combination. The creation of wetlands was
determined to have the greatest sequestration
potential ( 8highest rank). Thus, wetlands were
used as a reference to determine the areas where
attainable carbon could be sequestered. Elevation
was used to determine the locations with the most
desirable parcels.

Ranking of potential sites of carbon sequestration. Rank is
the difference in soil carbon values between wetland and

- Desirable Combinations Between 7m & 20m Elevation
|:| Desirable Combinations Between 20m & 50m Elevation
- Desirable Combinations Between 50m & 76m Elevation

RESULTS (OBJECTIVE 3)

Conversion of pinelands and upland forest
associated with Entisols to wetlands would have
the greatest sequestration potential. Conversion
of the area indicated in red could theoretically
sequester 350,000 tons of carbon which
represents 1% of the total amount currently
stored in the soils of the Santa Fe River
Watershed.

CONCLUSIONS

other land uses multiplied by percentage of land area in
each use.

Geographic Information Systems are well suited to assess historic, actual, and potential
soll carbon storage across large, mixedse watersheds such as the Santa Fe. If solls

become a source or a sink for carbon depends on land use shifts and management amof
multiple other environmental factors that control carbon cycling.




